In other conditions associated with placental oedema-such as the fetofetal transfusion syndrome, and hydrops fetalis due to rhesus isoimmunisation or congenital syphilis-low levels of the maternally synthesised immunoglobulin IgG have been found in the cord bloods of the infants.7 8 These findings suggest that placental transfer of IgG is also reduced.
in order to determine the factor-s associated with mortality and morbidity. Ten survived, 4 without handicap and 2 with only moderate handicap. Maturity and not size of haemorrhage appeared to be the main factor affecting mortality and morbidity at 1 year. Coma longer than 24 hours after intraventricular haemorrhage distinguished survivors with handicap from those without and may be a useful prognostic sign.
Intraventricular haemorrhage (IVH) is a common event in preterm infants. [1] [2] [3] In about half the cases it may be occult, detectable only by computerised tomography (CT) scans or ultrasound. When it is clinically evident, it is associated with a high mortality and, in the event of survival, with a high morbidity;4 5 survival may be complicated by hydrocephalus too. Changes in methods of life support now lead to greater numbers of survivors of IVH, many of whom are surviving with handicap. We have examined our experience in order to determine which factors influence mortality and morbidity from IVH.
Factors influencing mortality and morbidity 479 1978 
Results
Mortality. Our experience of 20 children was analysed. Ten of them died and in 7 the death was directly attributable to IVH. In the 3 in whom it was not, 2 succumbed with meningitis and the third with an acute pulmonary haemorrhage. These 3 children have been excluded from subsequent analyses.
The main factor determining survival was gestational age. Babies who died were significantly less mature than babies who survived (Table) . The two groups were separated to a lesser degree by the difference in their birthweights which presumably also reflected a difference in gestational age. Thus, although no baby <30 weeks' gestation with IVH survived, there were 4 survivors < 1500 g birthweight.
While size of haemorrhage was important it did not appear to dominate immediate outcome. In 3 babies the first CT scan after haemorrhage showed hydrocephalus only. Two of these babies and all babies with grade 1 haemorrhage survived. All but one of the babies who died had grade 2 or 3 IVH, the exception being a baby with a large subependymal haemorrhage affecting the head of the caudate nucleus and a portion of the white matter lateral to the caudate. However, 3 of the 6 babies with grade 3 haemorrhage survived. The degree of haemorrhage more acurately reflected the size and degree of maturity of the baby. All babies with grade 1 haemorrhage were more than 1800 g and more than 33 weeks' gestational age. By contrast all 10 babies lighter and less mature than this had grades 2 or 3 haemorrhage, but 4 of them survived.
It was possible to limit the timing of IVH in 6 survivors and 6 fatalities to one 24-hour period. Before IVH occurred the maximal arterial pressure in survivors was higher than in babies who subsequently died (77-3 ± 12-8 versus 59-0 ± 11-3 mmHg, P = 0 037). There was no significant difference between survivors and fatalities in extremes of blood' gases, acid-base status, rectal temperature, serum sodium, or CSF glucose before or after IVH. Similarly, there was no difference between survivors and fatalities in amount or rate of alkali administration either before or after IVH. Although there seemed to be no difference with respect to the severity of collapse at the time of haemorrhage, speed of neurological recovery after resuscitation had restored the arterial pressure and acid base status was informative. All but one of the babies who survived with handicap remained hypotonic and unresponsive for more than 24 hours, the exception being a baby who recovered quickly but who went on to develop meningitis associated with shunt complications. By contrast, babies who survived without handicap were, without exception, responsive within 24 hours, although they were not always neurologically normal, some displaying either hypertonicity or spontaneous clonus.
A second difference emerged with respect to serum sodium. Those with handicaps had lower serum sodium concentrations at one stage of the illness than those surviving intact (125 4 + 4 6 versus 134-5 ± 3*1 mmol/l, P = 0 027). Maturity in survivors also affected outcome. Those handicapped were significantly more mature than those who survived intact (mean gestational age 35 4 ± 3-1 versus 31 25 ± 1-9 weeks, P = 0-05). The grade of haemorrhage bore no relation to the degree ofmorbidity in the survivors. Two of the 3 survivors with grade 3 haemorrhage survived without handicap although each had been born weighing <1500 g. Conversely, 3 handicaps were associated with intraparenchymal haemorrhage. Grades 1 and 2 haemorrhage however, were not differentiated with respect to outcome. Given adequate and timely blood replacement there is no a priori reason why the volume of blood in the ventricles should affect mortality unless other factors-such as a direct effect on respiratory or cardiovascular centres in the floor of the 4th ventricle -are invoked. If the findings of this study are substantiated however, it should not be assumed that grade 3 haemorrhage is necessarily associated with a poor outcome. Our findings suggest that size of haemorrhage should be considered together with gestational age. Although the size of haemorrhage is clearly important in that each baby who died had grade 2 or 3 haemorrhage, it was maturity that dominated outcome in this study. All babies who survived were of at least 30 weeks' gestational age, whereas all but 2 of the babies who died were less mature.
Similarly size of haemorrhage did not appear to affect morbidity in babies of more than 30 weeks' gestation. Maturity was again the dominating factor in that handicap among survivors was more common in more-mature babies in this group. One might speculate either that the more-mature infant successfully withstood greater cerebral damage or that the factors required to provoke intraventricular haemorrhage were more extreme in more-mature infants. Perhaps because of limited numbers, neither speculation was borne out by analyses of clinical observations before and after IVH and further work is required to clarify this relationship.
The second factor separating survivors with handicap from those without was a relative hyponatraemia which may represent inappropriate antidiuretic hormone secretion. This may occur either because an intracerebral event in some way unspecified stimulates the hypothalamic-hypophyseal axis or because immobility by impairing venous return reduces left atrial pressure. The degree of hyponatraemia was itself unlikely to impair brain function and the severity of the neurological events may influence either of these mechanisms.
Deonna et al.6 reported their experience of 11 survivors of IVH and concluded that severe retardation was associated with an episode of acute neurological deterioration. They suggested that in this situation vigorous resuscitation was not indicated. It should be noted however, that they were dealing with a subgroup of survivors in that the criteria for inclusion in their study was the development of posthaemorrhagic hydrocephalus. All but 2 of our survivors had severe neurological deterioration associated with cardiovascular collapse at the time of Factors influencing mortality and morbidity 481 haemorrhage. Continuing coma for a period of 24 hours after adequate resuscitation was a grave prognostic sign and in this series clearly separates those surviving with handicap from those surviving intact. The cause of the coma is unclear. A study of cortical blood flow during this period would be of considerable interest since blood entering the subarachnoid space by the foramina of the 4th ventricle may cause arterial spasm and a secondary depression of cortical function. A report by Cooke et al7 on apparent cerebral blood flow in the newborn, mentions observations on 2 very low birthweight babies with 'massive' IVH. In neither infant was apparent cerebral blood flow detectable after the onset of clinical signs suggesting IVH, but details of the neurological state were not given. It is possible that a closer study of babies after IVH may provide a basis for more rational treatment designed, not only to improve survival, but also to reduce morbidity. 
